For matroids representable over both GF 3] and GF 5], we provide a recipe for constructing an orientation.
Introduction
We assume familiarity with the basic de nitions of matroid representation theory (see Oxley (1992) ). Throughout, if M is a matroid, E(M ) is the ground set, C(M) is the set of circuits, and C (M) is the set of cocircuits.
For a set S containing 0, an S-mapping for a matroid M is a pair of maps S : E(M ) C(M) 7 ! S; S : E(M ) C (M) 7 ! S; satisfying ( S )
S (e; X) = 0 () e = 2 X; 8 e 2 E(M ); X 2 C(M);
S (e; Y ) = 0 () e = 2 Y; 8 e 2 E(M ); Y 2 C (M):
For our main result, we rely on the following theorem of Bland and Lee.
Theorem 1 (see Lee (1990) Theorem 5 (Lee and Scobee (1996) ) If an oriented matroid (M; ; ) has its underlying matroid M representable over both GF 3] , then (M; ; ) is dyadic.
As a corollary of Theorem 5, we have the following.
Theorem 6 (Lee and Scobee (1996) ) If a matroid M is orientable and representable over
Theorem 2 provides a simple mechanism for deriving Theorem 3 from Theorem 6. Note that Theorem 5, which yields Theorem 6, is di cult to prove, so we do not get an easy proof of Theorem 3. (GF 5] ? f0g)) f(0; 0)g that takes 0 to (0; 0) (see Table 1 ).
We But it is easy to check that three elements of f1; 2; 4; 8g can not sum to a number that is congruent to 0 modulo 15.
Remarks
We note that although matroids representable over GF 3] have essentially unique GF 3] representations, when such matroids are orientable, they may have more than one inequivalent orientation. The simplest example is U 4 2 which has essentially one unique representation over GF 3] , but it has three inequivalent orientations. We also note that for matroids representable over GF 3] , when such matroids are representable over GF 5] , they may have more than one such inequivalent representations. Again, U 4 2 has three inequivalent representations over GF 5] .
There is a close relationship between the di erent orientations of a GF 3] representable matroid and the di erent dyadic representations of such a matroid; this is the content of Theorem 5. Our construction indicates how an orientation can be derived from the information contained in representations over GF 3] and GF 5] .
It is interesting to compare our situation with the class of matroids representable over both GF 2] and GF 3] . These matroids are unimodular; that is, for U := f?1; 0; +1g, a matroid M is unimodular if M has a U -mapping satisfying . That U -mapping is essentially unique, and it describes the essentially unique orientation of such a matroid. For such a matroid M , since it is representable over GF 2], there is no pair X 2 C(M), Y 2 C (M) with jX \ Y j = 3. Furthermore, for such a matroid M , from the GF 3]-mapping satisfying , we can easily recover the (unique) GF 2]-mapping satisfying , the (essentially unique) U -mapping satisfying , and the (essentially unique) -mapping satisfying ?.
So in the unimodular case, all of the essential orientation information can be encoded in a GF 3] representation. In the GF 3]-representable case, su cient information to develop an orientation can be encoded in a pair of GF 3] and GF 5] representations. Because of Theorem 5, we can encode all of the orientation information of an oriented matroid whose underlying matroid is GF 3] representable, in a Q representation (indeed, even in a dyadic representation). Moreover, also because of Theorem 5, for any particular oriented matroid whose underlying matroid is GF 3] representable, we can choose a large enough prime p so as to be able to capture all of the orientation information of such an oriented matroid in a GF p] representation. Our construction shows that using two representations, one over GF 3] and one over GF 
